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EDURTXH SURILOH DQG E\ WKH YHUWLFDO EHOWV EHWZHHQ WKH ZLQGRZV 7KH UHVXOWLQJ ILHOGV DUH SODVWHUHG E\ WH[WXUHG
UHQGHULQJ1RZDGD\VWKHH[WHULRUDVZHOODVWKHLQWHULRURIWKHFKXUFKDUHLQDYHU\EDGFRQGLWLRQ

)LJ)URQWYLHZRIWKHFKXUFKRI6W$QQDSKRWR-6FKU|IHO
7KHPDVRQU\ LV EXLOW XSRIZLGHYDULHW\RI VWRQHPDWHULDO )LJ 7KHPDLQ VWRQHPDWHULDO LV UHG VDQGVWRQHV
SUREDEO\IURPWKHTXDUU\LQWKHYLFLQLW\OLPHVWRQHLJQLPEULWHDQGRWKHUYROFDQLFURFNVDQGYROFDQLFVHGLPHQWV
7KHDVKODUPDVRQU\ZDVRULJLQDOO\SODVWHUHGDQGLWLVWKHUHIRUHLQDUHODWLYHO\JRRGFRQGLWLRQ


)LJ6WRQHPDVRQU\RIWKHFKXUFKRI6W$QQDSKRWR-6FKU|IHO
7KHRXWVLGHSOLQWK LV EXLOW XS IURP VDQGVWRQHVZKLFKKDGXQGHUJRQHZHDWKHULQJSURFHVVHV DQG VRPHRI WKHP
ZHUHVWURQJO\GDPDJHG)LJ


)LJ'DPDJHGVDQGVWRQHSOLQWKRIWKHFKXUFKRI6W$QQDSKRWR03DQiþHN
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7KHUHIRUH WKH FRPSOHWH H[FKDQJH RI VWURQJO\ GHVWUR\HG EORFNV ZDV QHFHVVDU\ DQG WKXV WKH WDVN RI FKRRVLQJ
VXEVWLWXWHPDWHULDODURVH)LUVWRIDOOLWZDVQHFHVVDU\WRFRPSOHWHDGHWDLOHGVXUYH\RIWKHVWRQH¶VLQLWLDOVWDWHDQG
WKHQ D GHVFULSWLRQ RI WKH VWRQH SOLQWK IURP WKH JHRORJLFDO VWUXFWXUDO DQGKLVWRULFDO SHUVSHFWLYHZDVPDGH ,WZDV
QHFHVVDU\ WRILQGDPDWFKLQJ ORFDODOWHUQDWLYHURFNRUDFRPSDUDEOHRQH IURPDQRWKHUVLWH IRU WKHSXUSRVHVRI WKH
UHFRQVWUXFWLRQ)RU WKLV UHDVRQDJHRORJLFDO VXUYH\ZDVPDGH WR LGHQWLI\DQGGRFXPHQWSRVVLEOHKLVWRULFTXDUULHV
IURPZKLFKWKHVWRQHIRUWKHFRQVWUXFWLRQRIWKHFKXUFKSOLQWKFRXOGEHWDNHQ7KHLPSRUWDQFHRIWKHJHRORJLVW¶VUROH
LQ WKH SURFHVV RI PRQXPHQWV UHFRQVWUXFWLRQ LV ZLGHO\ GLVFXVVHG HJ .RYiĜRYi HW DO  DQG WKHUHIRUH ZH
SDUWLFLSDWHGLQWKLVFDVHDVZHOO
*HRORJLFDOVXUYH\
2.1. Geology of the surroundings
)URP WKH UHJLRQDOJHRORJLFDOSRLQWRIYLHZ WKH ORFDWLRQ OLHV LQ WKH:HVW6XGHWHQSDUWRI WKH&]HFKPDVVLI LQ
,QQHU6XGHWHQ EDVLQ DPRQJ .UNRQRãH PRXQWDLQ LQ WKH 1RUWKZHVW 6RYt PRXQWDLQ LQ WKH 1RUWKHDVW DQG 2UOLFNp
PRXQWDLQVLQWKH6RXWKHDVW,WLVGLYLGHGIURPWKH3RGNUNRQRãHEDVLQE\WKH+URQRY3RĜtþtIDXOW,WLVD3DODHR]RLF
3HUPRFDUERQEDVLQZLWKEDVHPHQW0HVR]RLF&UHWDFHRXVVHGLPHQWVLQDVXSHULQFXPEHQWEHG7KHEDVHLVFUHDWHGE\
URFNV RI FU\VWDOOLQH FRPSOH[ 7KH VHGLPHQWDWLRQ EHJLQV E\ äDFOpĜ IRUPDWLRQ DQG WKH KLJKHVW FRPSRQHQWV DUH
VHGLPHQWV RI 8SSHU &UHWDFHRXV 'XULQJ WKH /RZHU 3HUP HVSHFLDOO\ LQ WKH WLPH RI WKH %URXPRY IRUPDWLRQ
VHGLPHQWDWLRQ WKH LQWHQVLYH YROFDQLVP WRRN SDUW LQ ,QQHU6XGHWHQ EDVLQ 6HGLPHQWV DQG YROFDQLF URFNV RI
0DUWtQNRY 2OLYČWtQ FUHDWH WKH EHGURFN RI 9LåĖRY DQG1RYRUXG\ OD\HUV RI %URXPRY IRUPDWLRQ /RZHU 3HUP ±
$XWXQLDQ 7KH VXUIDFH LV FUHDWHG E\ GHOXYLDO VHGLPHQWV FROOXYLDO GHSRVLWV SUROXYLDO VHGLPHQWV IOXYLDO EURRN
VHGLPHQWVDQGE\WKHLUPXWXDOFRPELQDWLRQVHJ&KOXSiþHWDOJHRORJLFDOPDS
2.2. Surrounding quarries 
$VLWLVVKRZQLQWKHIROORZLQJSLFWXUH)LJWKHUHDUHVHYHUDORSHUDWLQJRUDEDQGRQHGVDQGVWRQHTXDUULHVLQWKH
VXUURXQGLQJVRIWKHYLOODJH9LåĖRYIURPZKLFKWKUHHTXDUULHVDUHUHDOO\FORVHWRWKHYLOODJH±0H]LPČVWt0OêQVNê
YUFKDQG-HWĜLFKRY



)LJ2SHUDWLQJRDQGDEDQGRQHGDVDQGVWRQHTXDUULHVLQWKH9LåĖRYVXUURXQGLQJV$%RåDQRYR%/LEQiR&-HWĜLFKRY±3tVQtNR
'%H]GČNRYQDG0HWXMtD(0H]LPČVWt±$OSVNi9tVNDD)0OêQVNê9UFKD*9LåĖRYYLOODJHPDSEDVLVKWWSVPDSVJRRJOHFRP

7KH VWRQH PDWHULDO IURP WKH 0H]LPČVWt TXDUU\ LV UHG VDQGVWRQH IURP 0OêQVNê YUFK FDOFDUHRXV WR DUNRVLF
VDQGVWRQHDQGIURP-HWĜLFKRYDUNRVLFVDQGVWRQH9iYUDHWDO,W LVTXLWHSRVVLEOH WKDW WKHEXLOGLQJPDWHULDO
FRXOGEHPLQHGLQRQHRIWKHPHQWLRQHGTXDUULHVGXHWRWKHLUQHDUE\ORFDWLRQ0RUHRYHUEDVHGRQWKHSHWURJUDSKLF
DQDO\VLVRIWKHVWRQHPDWHULDOIURPWKHFKXUFKSOLQWKVHHIROORZLQJFKDSWHUWKHPDWHULDOLVVLPLODUWRWKHVDQGVWRQH
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IURP WKH -HWĜLFKRYTXDUU\8QIRUWXQDWHO\ WZRRI WKHPDUHDEDQGRQHGQRZDGD\VDQG LQ WKHTXDUU\ -HWĜLFKRYRQO\
VDQGLVPLQHG
2.3. Characterization of the used building stone 
:HWRRNDVDPSOHRIGDPDJHGVWRQHIURPWKHFKXUFKSOLQWKGHVFULEHGLWDQGPDGHDSHWURJUDSKLFDQDO\VLVWREH
DEOH WR ILQG WKH SHWURJUDSKLFDOO\PRVW VLPLODU VWRQHPDWHULDOZKLFKZRXOGPDNH D VXLWDEOH UHSODFHPHQW EXLOGLQJ
VWRQH7KHVWRQHPDWHULDOZDVFKDUDFWHULVHGDVDFODVWLFPHGLXPXSWRFRDUVHJUDLQHGVHGLPHQWDU\URFNZLWKD]HUR
+&O UHDFWLRQ 7KH VWRQH VXUIDFH KDV D SDOH RFKUH FRORXU DQG LW LV OLJKWO\ ZHDWKHUHG ZLWK GLVWLQFWLYH VLJQV RI
OLPRQLWL]DWLRQ EURZQ UXVW VWDLQV VL]H XS WR  FP 7KH VWRQH PDWHULDO ZDV PLFURVFRSLFDOO\ FKDUDFWHUL]HG DV
PRGHUDWHO\VRUWHG DUNRVLF VDQGVWRQH ZLWK   RI TXDUW] YHU\ RIWHQ ZLWK OLPRQLWLF VXUIDFH FRDWLQJ   RI
IHOGVSDUPRVWO\SRWDVVLXPIHOGVSDUZKLFKLVYHU\RIWHQDIIHFWHGE\VHULFLWL]DWLRQDQGNDROLQL]DWLRQRIFOD\
PLQHUDOV SUREDEO\ NDROLQLWH DQG  RI OLPRQLWH VHH )LJ  7KH TXDUW] DQG IHOGVSDU JUDLQV DUH VXEDQJXODU WR
VXEURXQGHG



)LJ7KLQVDPSOHVHFWLRQRIWKHGDPDJHGVDQGVWRQHIURPWKHFKXUFKRI6W$QQDOHIW33/ULJKW;3/SKRWR..RYiĜRYi

7KHVWRQHVDPSOHFRQWDLQVDQDFFHVVRU\DPRXQWRIJODXFRQLWHDQGWRXUPDOLQH7KHPDWUL[DQGFHPHQWKDYHILOOHU
WRFRQWDFWFKDUDFWHUWKHFHPHQWLVDUJLOODFHRXVDQGOLPRQLWLFLQVRPHSODFHVTXDUW]7KHVWRQHVDPSOHFRQWDLQVKLJK
DPRXQWRIGLVLQWHJUDWHGDQGVWURQJO\ZHDWKHUHGIHOGVSDUJUDLQV
6HOHFWLRQRIUHSODFHPHQWEXLOGLQJVWRQH
7KH SURFHVV RI WKH UHSODFHPHQW EXLOGLQJ VWRQH VHOHFWLRQ VKRXOG FRQWDLQ VHYHUDO VWHSV ZKLFK VKRXOG QRW EH
QHJOHFWHG'DPDJHGVWRQHPDWHULDO VKRXOGSUHIHUDEO\EH UHSODFHGE\D URFNRI WKHVDPH OLWKRORJLFDOFRPSRVLWLRQ
ZLWKVXIILFLHQWGXUDELOLW\DQGWKHVDPHRUVLPLODUDSSHDUDQFH7KHH[WUDFWLRQRIVWRQHIURPWKHRULJLQDOTXDUU\LVQRW
SRVVLEOH LQ PDQ\ FDVHV VR ZKHQ ORRNLQJ IRU DQ DOWHUQDWLYH URFN LW VKRXOG EH LQ RUGHU WR PHHW QRW RQO\ WKH
UHTXLUHPHQWV IRU GXUDELOLW\ EXW DOVR IRU DSSHDUDQFH FRORXU DQG WH[WXUH $Q LPSRUWDQW DVSHFW LV DOVR WKH
DSSURSULDWHQHVVRI WKHFKRVHQUHSODFHPHQW VWRQH IRU WUDGLWLRQDO FUDIWPHWKRGVRIPDQXDOSURFHVVLQJJXDUDQWHHLQJ
ERWKDFRPSDUDEOHYLVXDOUHVXOWDQGLQFUHDVHGGXUDELOLW\DJDLQVWZHDWKHULQJ%OiKDHWDO8QIRUWXQDWHO\WKH
YLVXDOVLPLODULW\LVYHU\RIWHQDQHJOHFWHGFULWHULRQ
7KH%RåDQRYGHSRVLWZKHUHWKHPHGLXPJUDLQHGDUNRVLFVDQGVWRQHLVH[WUDFWHGZDVVHOHFWHGIURPWKHSRVVLEOH
RSHUDWLQJVWRQHTXDUULHV7KLVVDQGVWRQHLVFRPSRVHGRIFDTXDUW]JUDLQV±IHOGVSDUVDQGXSWR
VWRQHFKLSVVHH)LJ

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

)LJ7KLQVHFWLRQRI%RåDQRYVDQGVWRQHOHIW33/ULJKW;3/SKRWR..RYiĜRYi

7KHPDWUL[DQGFHPHQWKDYHILOOHUWRFRQWDFWFKDUDFWHUWKHFHPHQWLVDUJLOODFHRXV7KLVVDQGVWRQHKDVDUHODWLYHO\
KLJKXQLD[LDOFRPSUHVVLYHVWUHQJWKLQFRPSDULVRQZLWKRWKHUH[WUDFWHGVDQGVWRQHVLQWKH&]HFK5HSXEOLF7DE
7KHXQLD[LDOFRPSUHVVLYHVWUHQJWKLVFRQVLGHUHGDVRQHRIWKHPRVWLPSRUWDQWGXUDELOLW\LQGLFDWRUVE\PDQ\DXWKRUV
HJ*RQ]iOHVGH9DOOHMRDQG)HUUHU

7DE8QLD[LDOFRPSUHVVLYHVWUHQJWK03DRIVHYHUDOFKRVHQVDQGVWRQHVPLQHGLQWKH&]HFK5HSXEOLF
/RFDOLW\ 'XEHQHF %RåDQRY 0ãHQp/i]QČ 3RGKRUQtÒMH]G /iQ\ .UiNRUND .RFEHĜH
8QLD[LDOFRPSUHVVLYH
VWUHQJWK03D
      

$VLWLVDSSDUHQWIURPRWKHUZRUNVHJ.RYiĜRYiWKHGHFUHDVHRIXQLD[LDOFRPSUHVVLYHVWUHQJWKDIWHUWKH
GXUDELOLW\WHVWVLVUHODWLYHO\VPDOOLQWKLVVDQGVWRQHW\SH.RYiĜRYiH[SRVHGWKUHHW\SHVRI&]HFK&UHWDFHRXV
VDQGVWRQH WR DQ DFFHOHUDWHG ZHDWKHULQJ WHVW ZKLFK ZDV FRPSRVHG RI  IUHH]HWKDZ F\FOHV LQ WKH WHPSHUDWXUHV
UDQJLQJIURP±&WR&7KHVDPSOHVZHUHVDWXUDWHGE\GLVWLOOHGZDWHUDQGE\VRGLXPFKORULGHVROXWLRQ
EHIRUHDQGGXULQJWKHZHDWKHULQJWHVW7KHXQLD[LDOFRPSUHVVLYHVWUHQJWKRI%RåDQRYVDQGVWRQHGHFUHDVHGE\FD
DIWHUWKHFOLPDWLFWUHDWPHQWZLWKGLVWLOOHGZDWHUDQGE\FDDIWHUWKHFOLPDWLFWUHDWPHQWZLWKVRGLXPFKORULGH
VROXWLRQ 7KHVH UHVXOWV VKRZ KLJKHU GXUDELOLW\ UDWH WR IURVW ZHDWKHULQJ WKDQ WR VDOW ZHDWKHULQJ &RQVLGHULQJ WKH
SRVLWLRQRIWKHFKXUFKRI6W$QQDWKHIURVWDFWLRQLVWKHPRVWH[SHFWDEOHZHDWKHULQJDJHQWLQIOXHQFLQJWKHEXLOGLQJ
VWRQHGXUDELOLW\7KHURDGVDOWDFWLRQ1D&OLVYHU\XQOLNHO\EHFDXVHWKHFKXUFKLVVLWXDWHGRQWKHWRSRIWKHKLOOLQ
WKHPLGGOH RI D FHPHWHU\ WRZKLFK OHDGV RQO\ D SHEEOH IRRWSDWK 7KHUHIRUH WKH FRQVWUXFWLRQ LV QRW LQ WKH GLUHFW
FRQWDFWZLWKGHLFLQJVDOWVZKLFKDUHXVXDOO\XVHGRQURDGVGXULQJWKHZLQWHUVHDVRQ
%RåDQRY VDQGVWRQH KDV DOVR YHU\ DFFHSWDEOH DSSHDUDQFH ZKLFK LV VLPLODU WR WKH XVHG VDQGVWRQH )LQDOO\ WKH
%RåDQRYTXDUU\ OLHV DSSUR[LPDWHO\ NP IURP WKHYLOODJH9LåĖRY DQG LW LV WKHUHIRUH WKH FORVHVW VWLOO RSHUDWLQJ
TXDUU\SURYLGLQJVLPLODUVWRQHPDWHULDOZLWKWKHVXIILFLHQWTXDOLW\
&RQFOXVLRQV
7RVXPXSWKHSURFHVVRIUHSODFHPHQWEXLOGLQJVWRQHVHOHFWLRQLVFRPSRVHGRIVHYHUDOVWHSVZKLFKDUHQHFHVVDU\
WR IROORZ 7KH VXEVWLWXWH VWRQHPDWHULDO VKRXOG KDYH WKH KLJKHVW SRVVLEOH TXDOLW\ HVSHFLDOO\ GXUDELOLW\ UDWHZLWK
UHVSHFW WR WKHYLVXDOVLPLODULW\ WR WKHRULJLQDOPDWHULDO ,QRXUFDVH WKHFULWHULRQRI WKHYLVXDOVLPLODULW\ZDVIXOO\
WDNHQ LQWR FRQVLGHUDWLRQ DQG WKHPRVW VLPLODU UHSODFHPHQW EXLOGLQJ VWRQHZDV FKRVHQ:H WRRN LQWR DFFRXQW WKH
GXUDELOLW\UDWHRIWKHVHOHFWHGVWRQHPDWHULDOZKLOHFRQVLGHULQJWKHSUHYDLOLQJZHDWKHULQJIRUPDWWKHVDPHWLPHLH
IURVW DFWLRQ LQ RXU FDVH ,Q FRQFOXVLRQ WKH %RåDQRY VDQGVWRQH LV WKH PRVW VXLWDEOH VWRQH PDWHULDO IRU WKH
UHFRQVWUXFWLRQRIWKHDVKODUPDVRQU\SOLQWKRI6W$QQDFKXUFKLQWKHYLOODJH9LåĖRY
$FNQRZOHGJHPHQW
7KLVSDSHUKDVEHHQVXSSRUWHGE\ WKHSURMHFW/$3,'$5,863URMHFW1R')3299VXSSRUWHGE\ WKH
0LQLVWU\RI&XOWXUHRIWKH&]HFK5HSXEOLF
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